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Objective: To evaluate whether the good and excellent functional results from arthroscopic
repair of massive rotator cuff tears are maintained over the long term.
Methods: From the sample of the study conducted by our group in 2006, in which we  evalu-
ated  the functional results from arthroscopic repair of massive rotator cuff tears, 35 patients
were reassessed, 8 years after the ﬁrst evaluation. The inclusion criteria were that these
patients with massive rotator cuff tears operated by means of an arthroscopic technique,
who  participated in the previous study and achieved good or excellent outcomes according
to  the UCLA criteria. Patients whose results were not good or excellent in the ﬁrst evaluation
according to the UCLA criteria were excluded.
Results: Among the 35 patients reassessed, 91% of them continued to present good and
excellent results (40% excellent and 51% good), while 3% presented fair results and 6% poor
results. The time interval between the ﬁrst and second evaluations was 8 years and the
minimum length of follow-up since the immediate postoperative period was 9 years (range:
9–17  years), with an average of 11.4 years.
Conclusion: The good and excellent results from arthroscopic repair of massive rotator cuff
tears  were mostly maintained (91%), with the same level of function and satisfaction, even
though 8 years had passed since the ﬁrst assessment, with a follow-up period averaging 11.4
years.© 2015 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier EditoraLtda. All rights reserved.
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Os  bons  resultados  funcionais  do  reparo  artroscópico  das  lesões  extensas
do  manguito  rotador  mantêm-se  em  longo  prazo?
Palavras-chave:
Bainha rotadora
Artroscopia/método
Estudos de avaliac¸ão
r  e  s  u  m  o
Objetivos: Avaliar se os bons e excelentes resultados funcionais do reparo artroscópico das
lesões  extensas do manguito rotador se mantêm em longo prazo.
Métodos: A partir da amostra do trabalho feito por nosso grupo em 2006, no qual avaliamos
os  resultados funcionais do reparo artroscópico das lesões extensas do manguito rota-
dor,  foram reavaliados 35 pacientes, totalizando oito anos após a primeira avaliac¸ão.
Critérios de inclusão: pacientes com lesão extensa do manguito rotador operados por téc-
nica  artroscópica que participaram do trabalho anterior e que obtiveram bons ou excelentes
resultados segundo os critérios da UCLA. Critérios de exclusão: pacientes que não obtiveram
resultado bom ou excelente segundo os critérios da UCLA na primeira avaliac¸ão.
Resultados: Dos 35 pacientes reavaliados, 91% mantiveram-se com bons e excelentes result-
ados  (40% excelentes, 51% bons), 3% regulares e 6% ruins. O intervalo de tempo entre a
primeira e a segunda avaliac¸ão foi de oito anos, o tempo de seguimento mínimo desde o
pós-operatório imediato foi de nove anos, variou entre nove e 17 anos com média de 11,4.
Conclusão: Os bons e excelentes resultados do reparo artroscópico das lesões extensas do
manguito rotador mantiveram-se em sua maioria (91%) com o mesmo  nível de func¸ão e
satisfac¸ão  mesmo após oito anos de sua primeira avaliac¸ão, totalizando tempo de segui-
mento com média de 11,4 anos.
©  2015 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier
Editora Ltda. Todos os direitos reservados.
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otator cuff injuries are considered to be one of the com-
onest diseases of the shoulder.1 Their incidence is greatest
mong women in the age group between 55 and 60 years1 and
hey may have either traumatic or degenerative origin.2,3 They
an be classiﬁed according to their size as small, medium,
arge or extensive.4 When small injuries are not properly
reated, they may evolve to extensive injuries that are a chal-
enge to treat, even for experienced surgeons.
When surgery is indicated for treating extensive rotator
uff injuries, this involves great technical complexity because
f the poor quality and/or retraction of the tendon, which adds
ifﬁculty to the repair.5–8
Through improvements in arthroscopic techniques, it has
ecome possible to treat these injuries less invasively, without
ggression to the deltoid musculature. Earlier rehabilita-
ion and a lower complication rate have thus also become
ossible.9–12 Despite the high rerupture rate,13 arthroscopic
epair of extensive rotator cuff injuries leads to good func-
ional results with a high satisfaction rate.14–16
However, it needs to be asked whether these good results
ould be maintained over the long term. In the literature, the
umber of studies showing good results from this technique,
ith long-term follow-up, remains small.5,13,17
In 2006, our group evaluated 61 cases of extensive rotator
uff injuries that underwent arthroscopic repair. Accord-
ng to the UCLA criteria, 89% of the results were good or
xcellent.14,18
With the aim of making a long-term assessment of our
linical results 8 years after the operations, we proposed toreevaluate the same group of patients that we evaluated in
2006, to ascertain whether the results had been maintained.
Sample  and  methods
In August 2006, our institution’s shoulder and elbow surgery
group evaluated the results from treating 61 patients with
extensive rotator cuff injuries who had undergone opera-
tions using an arthroscopic technique.14 From that group, the
patients whose results were good or excellent were selected in
order to assess whether these results were maintained 8 years
later. Therefore, the inclusion criteria were that the patients
needed to have presented extensive rotator cuff injuries that
were treated arthroscopically and were included in the previ-
ous study, and that the results obtained were good or excellent
according to the UCLA criteria.18 Patients whose results were
not good or excellent at the ﬁrst evaluation and those who
could not be contacted for the reevaluation were excluded.
With these criteria, out of the initial group of 61 patients, 53
who had been classiﬁed as having good or excellent results
were included in the present study. Among these, it was only
possible to reevaluate 35. The sample loss (18 patients; 33%)
was composed of 15 patients who could not be located, two
deaths and one patient who refused to take part in the inves-
tigation (Table 1).
The length of time between the ﬁrst evaluation and the
reevaluation was 8 years. The minimum length of follow-up
since the postoperative period was 9 years, with a range from
9 to 17 years (mean of 11.4 years) (Table 1).
Among the 35 patients, 18 were male (51%). The patients’
mean age at the time of the reevaluation was 75.8 years, with
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Table 1 – Clinical data on the patients.
Case Sex Dom Age Postop mob RER Follow UCLA
1 M + 72 130/50/T7 + 204 32
2 M + 68 110/60/L1 120 17
3 M + 63 160/60/T7 123 35
4 F + 75 130/60/T10 145 33
5 M + 74 160/60/T7 130 34
6 M + 52 150/40/T9 119 34
7 M + 72 150/60/T5 156 34
8 M 75 120/45/L1 114 29
9 M + 76 120/60/T10 152 29
10 F + 71 160/70/T7 120 32
11 M + 83 130/40/L1 109 34
12 F 82 130/45/L1 141 30
13 M + 84 140/45/T7 171 35
14 F + 87 120/45/T12 126 34
15 F + 77 120/60/L1 143 33
16 F + 85 130/60/T12 136 33
17 M 71 140/50/T10 130 34
18 F + 69 100/45/L1 + 122 28
19 M + 77 150/80/T12 117 35
20 F + 93 130/30/T10 170 25
21 F 80 120/45/T10 161 32
22 F + 79 130/30/T10 122 34
23 F + 77 140/60/L1 149 33
24 F + 82 120/45/L1 114 30
25 F + 67 150/45/T12 123 32
26 F + 85 110/45/T12 134 28
27 F 85 110/45/T12 122 29
28 F 85 140/45/T12 120 31
29 M + 79 140/40/T12 157 32
30 M + 64 130/60/T10 176 34
31 M + 67 140/30/L1 109 29
32 M + 70 120/60/T12 + 135 19
33 M 69 150/40/T10 157 35
34 F + 83 140/45/T12 152 34
35 M 76 130/50/L2 126 34
Source: Hospital’s medical ﬁles.
obilM, male; F, female; Dom, dominant side; Postop mob, postoperative m
a range from 52 to 93 years. The dominant side was affected
in 28 cases (80%). Among the injuries, 30 (85%) resulted from
trauma or physical force on the shoulder (Table 1).
Among the 35 patients, 27 (77%) had injuries that fully
or partially compromised the insertion of the tendon of
the subscapularis muscle, along with injury to the tendons
of the supraspinatus and infraspinatus. Acromioplasty was
performed on 30 patients (85%) and resection of the distal
extremity of the clavicle on seven (20%). In relation to the
long head of the biceps brachii, tenotomy followed by tenode-
sis was performed in 14 cases, tenotomy alone in ﬁve cases
and the tendon was not in the bicipital groove in another ﬁve
cases.
In all the patients, suturing of the lesion was performed by
means of anchors. The number of anchors used ranged from
two to ﬁve, with a mean of three. The number of stitches used
ranged from ﬁve to ten, with a mean of seven. In 31 cases,
tendon-to-tendon stitches were also used, in order to bring
the edges of the lesion together, before suturing to the bone.
A mean of two tendon-to-tendon stitches was used, with a
range from one to four stitches.ity; RER, rerupture; Follow, follow-up in months.
Between May and October 2014, all the patients were
reassessed clinically by means of the University of California
at Los Angeles (UCLA) method,18 and their joint mobility was
reevaluated using the parameters described by Hawkins and
Bokos19 (Table 1).
To evaluate whether the group of patients studied was dif-
ferent to the group of patients lost (around 33% of the sample),
we compared the variables of sex, age and dominance between
the two groups in order to diminish the bias in the results. To
compare the variables of sex and dominance, Fisher’s exact
test was used, and to compare the mean ages, Student’s t test
was used. The assumption of equal variances was made, given
that the adherence of age to normal distribution in the two
groups was tested by means of the Anderson–Darling test and
equality of variance by the F test.
After the present sample had been validated, shoulder
range of motion was compared in situations of two groups
by means of the Mann–Whitney nonparametric test on dif-
ferences in means. When there were three or more  groups,
Kruskal–Wallis nonparametric analysis of variance was used.
To compare the UCLA scores,18 divided between a good and
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Conclusionriteria: change in mean values from 2006 to 2014.
xcellent group and a fair and poor group, Fisher’s exact test
f independence was used.
All the tests were performed with a signiﬁcance level of 5%
p ≥ 0.05).
This study was approved by our hospital’s ethics committee
nder the number CAAE 3091491.4.4000.5479.
esults
n validating the sample, the group without follow-up was
omposed of 18 patients and the group investigated was
omposed of 35 patients. There was no difference in the distri-
utions of sex (p = 0.773) or dominance (p = 0.464) between the
wo groups. Making the assumptions that there was adher-
nce to normal distribution for the variable of age in the two
roups (p = 0.619 and p = 0.631) and that there was equality of
ariance (p = 0.569), Student’s t test did not reject the hypoth-
sis of equality between the mean ages of the two groups
p = 0.162). Thus, the sample was considered to be validated.
In reassessing these 35 patients using the UCLA criteria,18
e  obtained a mean score of 31.31 (range: 17–35) (Fig. 1;
able 1). We  found that 40% of the results were excellent, 51%
ood, 3% fair and 6% poor. Worsening of the UCLA result18 was
nly observed in 9% of the cases. The mean range of motion
as 132◦ for elevation (range: 100–160◦), 50◦ for lateral rota-
ion (range: 30–70◦) and T10 for medial rotation (range: T7
o L2). Rerupture was observed in three cases: two patients
ho maintained good or excellent results and one who pre-
ented worsening (Table 1). The patients who  had undergone
cromioplasty presented better results according to the UCLA
riteria18 than those of patients who had not undergone this
rocedure (p = 0.02).
iscussion
n the literature, we  found some studies on arthroscopic repair
f extensive rotator cuff injuries with short-term results that
ere encouraging. Jones and Savoie16 retrospectively evalu-
ted 50 cases of large and extensive injuries that were repaired
sing an arthroscopic technique with a mean length of follow-
p of 32 months. They obtained a satisfaction rate of 98% and
ean score of 32.7 using the UCLA method, and 88% of their
atients were classiﬁed as having good or excellent results.16 6;5 1(1):40–44 43
Bennett15 evaluated 37 cases with a mean follow-up of 3.2
years, in which 78% of the injuries were completely repaired,
and obtained a mean ASES score of 77 for injuries of postero-
superior pattern and 85 for injuries of anterosuperior pattern.
In 2009, we published a series of 61 cases of extensive rotator
cuff injuries with a mean follow-up of 36 months and found
that 89% of the results were good or excellent, according to the
UCLA method.14,18
More recently, Denard et al.5 conducted a long-term evalu-
ation on 126 cases with a minimum follow-up of 5 years and
mean of 8.2 years and found that 78% of the results were good
or excellent, according to the UCLA method. We found that
91% of the results that had been considered to be good or
excellent according to the UCLA method were maintained.18
Our results also showed favourable outcomes from using the
arthroscopic technique, and showed that the good and excel-
lent results were maintained, even for long times after the ﬁrst
evaluation.
In relation to mobility, no signiﬁcant diminution of the
range of motion was observed, either for elevation or for lateral
and medial rotation. No difference regarding the functional
results was observed in comparing traumatic and nontrau-
matic causes of the injuries. The number of anchors used
did not inﬂuence the results and neither did the different
approaches used for the long head of the biceps.
The patients who underwent acromioplasty achieved bet-
ter results according to the UCLA method,18 in relation to those
who did not undergo this procedure (p = 0.029). This was very
likely because the latter cases were of greater severity and
the surgeon decided not to perform acromioplasty because
of the high probability of rerupture.20 We found that there
was worsening of the functional results in only three patients,
and the explanations for this may have been the fact that one
of them was a long-term smoker (case 2), another practiced
sports frequently (case 32) and the third suffered worsening
of preexisting comorbidities (case 20). We  found that in some
studies, social habits such as smoking and occupational activ-
ities had a negative inﬂuence on tendon healing.21
The number of cases of rerupture diagnosed in the present
study was very small, which was discordant with ﬁndings
in the literature. This was probably because we did not rou-
tinely perform magnetic resonance imaging on the shoulders
of asymptomatic patients.22 However, like Gerber et al.,23
Jost et al.,24 and Mellado et al.,25 we  believe that rerupture
of repaired tendons is not necessarily associated with poor
clinical results. This was seen in our case 1, which despite
rerupture observed on shoulder magnetic resonance imaging,
continued to present an excellent functional result (Table 1).
One limiting factor of the present study was our loss of
33% of the sample, which may have led to some form of bias
in the results. However, we  took the precaution of comparing
the samples (studied versus lost) through statistical tests and
observed that there was no heterogeneity between these two
groups.The arthroscopic technique was shown to be effective in treat-
ing extensive rotator cuff injuries, even over the long term.
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Among the group of 35 patients with good or excellent results
from the arthroscopic repair, most of them (91%) maintained
the same level of function and satisfaction over the entire
period, with a mean of 11.4 years.
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